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?Ultrahigh Resolution Photoelectron Spectroscopy of d- and?f-electron Systems   
with large π-electron Conjugates Systems 
 
Shojun Hino, Chiba University  
 
Ultraviolet photoelectron spectra (UPS) of endohedral metallofullerenes have been measured.  
Metallofullerenes measured since the start of this research project were three Tm@C82 isomers, Ti2@C80 (at 
first this structure was proposed but later Ti2C2@C78 was admitted as the actual structure), three Ti2@C84 
isomers (structures are under consideration), La2@C78, Y2@C82, Y2C2@C82 and others.  Comparison of the 
UPS of Tm@C82 isomers and simulated spectra obtained from ab initio calculation reveals that cage 
structures of the isomers (I) – (III) are Cs(4)?C2v(9)?C2(5), respectively.  The upper valence band UPS of 
Ti2@C80 was very complicated compared with those of other fullerenes and metallofullerenes.  Density of 
state of Ti2C2@C78 assuming D3h(5)-C78 cage structure was able to reproduce the UPS very well, which 
indicates that structural formula of Ti2@C80 was not correct but it is Ti2C2@C78 with D3h(5)-C78 cage 
structure.  The UPS of La2@C78 is quite different from those of Ti2C2@C78, which suggests that the cage 
structure of these two metallofullerenes is different each other.  There is still argument on the cage structure 
of La2@C78 so that it has not been determined yet.   
Interpretation of the UPS of other metallofullerenes is under the way.  Now we are focusing the effect 
of encapsulated carbon atoms on the encapsulated metal atoms and on the cage.  Minute examination of the 
UPS will give us the information on this issue. 
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